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Abstract 
 
This project was performed in fulfillment of the Civil Engineering Senior Design class 
(CIVE 489H). The goal of this project was to design an ADA compliant fishing pier and parking 
lot for the Loup Public Power District in Columbus, Nebraska. The fishing pier and parking lot 
will be located near the northeast corner of Lake North. A four-member team was formed to 
delegate the workload to accomplish this design project. I, Tyler Ruwe, served as the team’s 
project manager and structural engineering lead. Other disciplines of this design project included 
work involved in geotechnical, water resources, environmental, and transportation engineering. 
While I focused on the structural aspects of this project, I also aided in some of the other 
disciplines, which were led by the other members of the team. 
We began this project by reaching out to the engineering division of the Nebraska Game 
and Parks Commission. The NGPC provided multiple plans which were useful in researching 
possible designs for a fishing pier. Data such as, soil boring logs, were provided by the client. 
Any other information was found through research of online articles, databases, organization 
websites, or personal communication. Our team was able to provide a fishing pier and parking 
lot design within the requested budget of $45,000 ± $10,000. We also provided the design and 
location of new light post and grading of the parking lot and any walkways. This report will only 
show the work performed by one member, Tyler Ruwe. 
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Structural Design & Project Management 
Tyler Ruwe 
 
 The Loup Public Power District, in Columbus, NE, desires to construct an ADA 
compliant fishing pier in the northeast corner of Lake North. These waters will undergo water 
surface elevation changes throughout the year. There is a retaining wall that runs along the 
northern shore of Lake North. There are also two boat ramps roughly 200 feet east of the desired 
placement of the proposed fishing pier. We will be referencing plans provided by the Nebraska 
Game and Parks engineering division, which can be found in Appendix B. The proposed structure 
is a standard T-shaped pier with railing around the edge of the entire structure and extends 45 
feet into the water and will be 36 feet wide. It will be supported by 12-inch diameter timber piles 
with 2x8 wooden cross bracing. Each pile will be driven a minimum depth of 15 feet below the 
ground surface, as shown in Figure 11 of Appendix A. A ground surface elevation of 1525 feet is 
shown in Figure 19 of Appendix A and is also provided in Appendix B, which was provided by 
the client. A linear change in elevation was roughly used to justify the depth of piles from start to 
end, which ranged from roughly 1533 feet down to 1525 feet, respectively. The elevation of the 
top of deck will be a minimum of 2 feet above the maximum expected water surface elevation. 
The decking will be made from 2x6 Douglas Fir or an approved alternative plastic 
decking. This decking will be supported by 2x8 floor joists which will then be connected to the 
timber piling using 2x12 stringers. The cross bracing will be attached to the timber piling using 
⅝-inch galvanized carriage bolts with a ⅛x3x8 bent washer plate on both sides of the timber pile. 
A ¾-inch all threaded rod with a 12-inch blocker will be used at the intersection of each cross 
bracing. A structural analysis was performed using a software program called RISA-2D. A 3D 
view of the pier is shown in Figure 4 of Appendix A. Figure 16 of Appendix A shows the strength 
of Douglas Fir. Both ice heave and gravity loads were applied to the structure for analysis. For 
2 
ice heave, 24.2 kip per foot, which is 168 psi, was used for 5-inch thick ice acting along the top 
of each column. The gravity load was set to 9.7 kip per foot acting along the entire length of the 
pier. This gravity load equates to nearly 218 tons of force if applied at a single point. This was 
intended to mimic self-weight and the load of people using the pier. The results of this analysis 
can be seen in Figures 12-15 in Appendix A. Using Figure 16 in Appendix A, the compressive 
strength of each proposed 12” pile is 818 kips, which is well above the 81 kips of maximum 
force exerted on the piles. The shear strength of the piles is 103 kips, which is also well above 
the maximum shear load of 14 kips. The bending strength of our piles is 1402 kips, which is well 
above the force exerted by ice heave. Based on Figure 17 in Appendix A, the maximum safe 
column for Douglas Fir, with a maximum unbraced length of 5.23 feet, was found to be roughly 
90 kips, which is also above the applied maximum axial load of 81 kips. Note: the maximum 
length of a pile is 8 feet, which includes the unbraced length of 5.23 feet and braced length 2.77 
feet.  
Using an axial load of 80.8 kips being exerted on the piles, a minimum pile depth of 15 
feet was found to be acceptable. The full calculation can be seen in Figure 10 in Appendix A. 
Using the data from the Columbus Boring Logs, the soil used during analysis was Poorly Graded 
Sand (SP) with a dry density of 112.1 𝑙𝑏/𝑓𝑡3.The Boring Logs can be seen in Appendix B. The 
Specific Gravity used was𝐺𝑠 = 2.67and a void ratio was assumed to be 𝑒 = 0.6.Minimum pile 
depth was calculated using the bearing capacity equation for piles, which is a summation of skin 
friction and tip resistance of the pile. Skin friction can simply be calculated by multiplying 
frictional pressure by the surface area of the pile. Tip resistance was calculated by multiplying 
the cross-sectional area of the pile by the bearing capacity, which was calculated using 
Meyerhof’s bearing capacity equation. Using a safety factor of 2.5, a minimum pile depth of 
3 
14.49 feet was calculated. Using a safety factor of 3, the minimum pile depth would be 16.08 
feet. We feel continuing with a safety factor of 2.5 will be sufficient for this project, as there is 
not a lot of change in the soil. 
 The desired budget given by the client ranges from $35,000 to $55,000. Our preliminary 
cost estimate of the fishing pier and pavement showed a total construction cost of $105,440 and 
$76,380, respectively. Additionally, the total fees + construction cost was $40,684 and $106,932, 
respectively. The total preliminary cost was $147,616. This was based on a proposed parking lot 
that was near 1500 cubic yards. This was reduced to just 178 cubic yards. Asphalt pricing was 
based on a bid tab from E & A Consulting Group, Inc., as shown in Figure 21 in Appendix A. 
After the redesign of the parking lot, the total cost for the final design is now $54,986, which can 
be seen in Figure 22 in Appendix A. Note: to meet ADA requirements all grades within the 
parking lot and fishing pier must be no more than 2.00%. This will be easily met as the existing 
ground is already very flat. 
 As project manager, I was present during a few aspects of the project that was led by 
other members of the team. I worked a lot with Max, the geotechnical lead, to get the grading 
plan completed and making sure it met the ADA requires regarding maximum slopes. I also 
worked with Nick, the transportation lead, on deciding the location and size of the redesigned 
parking lot. He was able to produce multiple options, which led to the final parking lot design. 
The parking lot design was mostly controlled by cost. It was a desire of mine to find a way to 
provide parking close to the fishing pier without constructing in the existing gravel road, which 
Nick did an excellent job producing. I had decided to explore the idea of providing as much 
parking as possible for the midterm report. We were able to eliminate that option very quickly 
due to cost and deciding to investigate proposing a parking lot with a design controlled by cost 
4 
instead amount of use. I also worked with Jed, the environmental lead, to decide what we would 
recommend for the SWPPP plan. 
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 Figure 1. Aerial of Project Site. 
 
 
 
 
 Figure 2. Aerial of Proposed Location of Fishing Pier. 
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               Figure 3. Proposed Fishing Pier Layout with Dimensions. 
 
 
Figure 4. Proposed Fishing Pier 3D view. 
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   Figure 5. Meyerhof Bearing Capacity Equation 
 
 
Figure 6. Meyerhof Bearing Capacity Factors 
 
 
Figure 7. Meyerhof Bearing Capacity - Shape, Depth, Inclination Factors 
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    Figure 8. Cohesion Factors for Soils 
 
 
         Figure 9. Bearing Capacity for Piles - Notes from UNL Professor Dr. Song 
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 Figure 10. Pile Depth Calculations. 
 
12 
 
                                Figure 11. Profile view of Proposed Fishing Pier. 
 
 
 
 
     Figure 12. Proposed Fishing Pier Structural Analysis - Loads & Reactions (kips; feet) 
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  Figure 13. Proposed Fishing Pier Structural Analysis - Axial Diagram (kips) 
 
 
 
 
 Figure 14. Proposed Fishing Pier Structural Analysis - Shear Diagram (kips) 
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 Figure 15. Proposed Fishing Pier Structural Analysis - Moment Diagram (kip-feet) 
 
 
 
 
 
 
Figure 16. Strength of Douglas Fir 
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     Figure 17. Safe Column Loads for Douglas Fir. 
 
 
  Figure 18. Grading Plan for the Proposed Parking lot. 
 
 
16 
 
 
 
 
 
 
 Figure 19. Contours of Lake North. 
 
 
 
 
 
 Figure 20. Schedule of Completion 
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Figure 21. Bid Tab reference for asphalt unit price from E & A Consulting Group, Inc. 
 
 
 
 
 
 
 
 
 
 
Figure 22. Final Cost Estimate. 
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Figure 23. Final Proposed Fishing Pier & Parking Lot with Walkways. 
 
 
Figure 24. Initial Parking Area. 
 
 
19 
 
             Figure 25. Parking Lot Final Design with Walkway and Light Post Location. 
 
 
 
                    Figure 26. Fishing Pier Final Design with Walkway. 
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 Figure 27. Silt Fence around Parking Lot. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
21 
 
 
 
 
 
 
Appendix B - Plans 
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● Group Meeting (8/29/2020) 
○ Discuss Project Roles 
■ Tyler: PM/Structural 
■ Nick: Water/Transportation 
■ Jed: Environmental/Water 
■ Max: Geotechnical 
○ Choose a day to meet each week. 
■ 9 AM Wednesday 
○ Choose company name 
■ RBY, Consulting Group, Inc. 
○ Talk about where to put the pier. 
● Project Kickoff Meeting (9/4/2020) 
○ Asked whether to make the pier accessible to boats or fishing only. 
■ No boats to use the pier. 
○ Preference for location? 
■ North end of lake north, west of the boat ramps. 
● Near the picnic area 
● No wake area 
○ Preference for material/style? 
■ Client is open minded. 
○ Project is needed because more recreation opportunities are being required. 
○ Needs to be ADA compliant. 
○ Jurisdiction 
■ Client owns 100% of the water. 
○ Challenges 
■ Water used for power 
■ Water rises by feet during the year 
■ Seawalls along shore 
○ Budget 
■ $35,000 to $55,000 
○ Lights? 
■ RV camping area in the northwest area of Lake North 
■ Tent camping to the immediate east of the RV campers. 
■ May consider adding a small number of lights. 
○ People fish night and day. 
○ Client doesn’t want a sunshade. 
○ Visitors count 
■ Busy 
○ Contours of the lake 
■ From the 1960s 
○ Boring logs 
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● Group Meeting (9/4/2020) 
○ Discussed what to start working on 
■ Background info 
■ Proposed layout 
■ Traffic Research 
■ Grading Plan 
■ Watershed Delineation 
■ Research local, state, and federal standards and regulations 
■ Permit list 
■ Environmental review 
■ NRCS soil map 
■ Structure specs and Prelim design 
■ Prelim cost estimate 
■ Schedule of completion 
 
● Group Meeting (9/9/2020) 
○ Talk to a PE at E&A about permits and regulations involved with fishing piers 
(done in person). 
○ General traffic info 
○ Still working on environmental review and site description (soil map). 
 
● Group Meeting (9/16/2020) 
○ Have permits to look at. 
○ Soil map finished. 
○ Max to start looking at geology info and groundwater. 
○ Jed to start watershed delineation. 
○ Start looking at layouts. 
 
● Group Meeting (9/23/2020) 
○ Discuss when to meet for Team 2 Check-in with Dr. Williamson. 
○ Discussed what we had and what was needed. 
○ Tyler Ruwe called Daren Kondra with the Nebraska Game and Parks to request 
plans for fishing piers. 
○ Need to look into parking lot and 404 permit information. 
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● Check-in meeting with Dr. Williamson (9/25/2020) 
○ Use the old lake contours map. 
○ Should put stuff in CAD if possible. 
○ Pavement loading 
■ Light vehicle load 
■ Know how many vehicles can fit 
○ Know the runoff changes 
○ Don’t need to pave the road. 
○ Asked about unit prices. 
 
● Group Meeting (9/30/2020) 
○ Need to call Daren Kondra about suggested prices 
■ NGP website information didn’t help 
○ Everyone is finishing their parts of the presentation and report. 
○ Talked about pavement for the parking lot 
■ 6” Asphalt 
■ 5” Concrete 
■ 3”Asphalt on top of 4” Concrete 
○ Meet 9 PM on 9/31/2020 to practice presentation. 
● Group Meeting (10/7/2020) 
○ Discuss new parking lot 
■ Nick will look into 2 new designs to reduce cost and provide convenient 
parking. 
○ Discuss the thickness of the parking lot. 
 
● Group Meeting (10/14/2020) 
○ Continue talking about parking lot. 
○ Max to start looking into the light post. 
○ Jed to start looking into a SWPPP 
○ Tyler to start a structural analysis. 
○ Need to be ready to regrade the parking lot once the final option is chosen. 
 
● Group Meeting (10/28/2020) 
○ Jed info on SWPPP 
■ May need a Silt Fence and Erosion Control 
 
● Group Meeting (11/4/2020) 
○ Talk about new grading of parking lot 
○ Talk about ongoing structural analysis 
○ Talk about provided boring logs 
○ Need to get light post and structural analysis finished 
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● Group Meeting (11/11/2020) 
○ Max found prices for light post 
■ Difficulty finding stuff for design. 
○ Finishing structural analysis 
○ Add walkways to the grading plan 
○ Jed to finish SWPPP stuff 
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